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Abstract 

Background: The latest meta-analysis demonstrated that acupuncture improves pregnancy rates among women 
undergoing in vitro fertilization-embryo transfer (IVF-ET), and surface acupoint stimulation, such as transcutaneous 
electrical acupoint stimulation (TEAS), may have the same or better potential. 

Methods/Design: To explore the effect of TEAS on the clinical pregnancy rate (CPR) and live birth rate (LBR) 
compared with real acupuncture and controls in women undergoing IVF, a multicenter, randomized controlled trial 
will be conducted. The inclusion criteria are the following: infertile women <40 years of age undergoing a fresh IVF 
or intracytoplasmic sperm injection cycle, and the study will be restricted to women with the potential for a lower 
success rate as defined by two or more previous unsuccessful ETs (fresh or frozen). Those who have severe illnesses 
possibly precluding IVF or pregnancy, have FSH levels greater than 20 IU/L, received donor eggs, had been 
previously randomized for this study or had undergone acupuncture (in any modality) as infertility treatment will 
be excluded. The subjects will be randomly assigned to the TEAS group (IVF + TEAS), the electro-acupuncture 
(EA) group (IVF + EA), or the control group (only IVF). A total sample size of 2,220 women is required to detect 
differences in CPR among the three groups. TEAS or EA treatments will start once every two or three days from day 
3 of menstruation in the ovarian stimulation cycle until the day of ET. The parameters of TEAS or EA will be the 
following: a frequency of 2/100 Hz, a moderate electrical current of 3 to 5 mA for TEAS and 0.8 to 1 .0 mA for EA. 
The primary outcome is CPR. Secondary outcomes are LBR, the number of oocytes aspirated and the total 
gonadotropin dose used in the stimulation cycle. 

Discussion: This study will provide significant evidence for using a new method (TEAS) in IVF. 
Trial registration: ClinicalTrials.govID: NCT01 608048 (05/24/2012). 
Keywords: acupuncture, transcutaneous electrical acupoint stimulation, TEAS 
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Background 

In vitro fertilization-embryo transfer (IVF-ET) is the most 
successful infertility treatment, and for many people, this 
treatment represents the last possibility for pregnancy. 
However, the average IVF success rate per cycle using 
fresh, nondonor oocytes is still not satisfactory [1]. The 
majority of IVF cycles do not result in pregnancy. Al- 
though techniques such as controlled ovarian hyperstimu- 
lation (COH), in vitro fertilization, and embryo culture 
and transfer have greatly improved, certain patients are 
not successfully treated, even after several ETs. 

Concurrently, the latent safety problems associated with 
using large doses of ovulation stimulants to obtain more 
eggs for IVF cannot be ignored [2]. Furthermore, IVF is an 
expensive procedure. Repeated cycles place a heavy finan- 
cial burden on patients and their families. Therefore, it is 
important to maximize the efficiency of the procedure. 
Many patients have turned to complementary and alterna- 
tive medical (CAM) treatments to increase the success 
rate of IVF. Among these CAM treatments, acupuncture 
is a frequently used adjunctive therapy. 

Since the first report by Stener-Victorin et al. in 1999 
[3] suggesting that acupuncture can increase the IVF 
clinical pregnancy rate (CPR), application of acupunc- 
ture to IVF has attracted considerable interest from the 
international community. In recent years, there have 
been a total of 23 randomized controlled trials (RCTs) 
evaluating acupuncture in IVF [3-25]. The latest com- 
prehensive meta-analysis [26] of these trials demon- 
strated the following: 

1. Acupuncture improved CPR among women 
undergoing IVF (Acu. versus Con.:39.5% versus 
37.2%, OR = 1.21, 95% CI = (1.00, 1.46)). 

2. The difference was more distinct when the types of 
controls and/or different acupuncture times were 
examined in a sensitivity analysis. Acupuncture at 
approximately the same time as COH is more 
suitable than when performed only concurrently 
with oocyte aspiration (OA) or embryo transfer (ET) 
(COH: Acu. versus Con., 31.5% versus 21.2%, OR = 
1.75, 95% CI = (1.13, 2.71)). 

3. Increasing stimulation intensity at the acupoint 
surface (as occurred in the Streitberger group), such 
as transcutaneous electro-stimulation, might induce 
the same or better therapeutic effects. 

The results indicated that more positive effects from 
acupuncture during IVF can be expected if treatment 
times are appropriate, the treatment course is enough 
(at least four sessions), the means of intervention is im- 
proved, and syndrome differentiation and treatment ac- 
cording to individual characteristics is emphasized in 
future programs. 



Transcutaneous electrical acupoint stimulation (TEAS) 
is a combination of transcutaneous electrical stimulation 
from the West and acupoints from traditional Chinese 
medicine, which is a method of inputting low frequency- 
pulse current into the body via the skin to treat diseases 
such as pain. Real acupuncture is often accompanied by 
some degree of discomfort or pain, and a portion of 
patients are afraid of acupuncture. However, this short- 
coming of real acupuncture can be avoided by non- 
invasive stimulation (TEAS), and patients may find it 
more acceptable, both physically and mentally. There- 
fore, TEAS may have a more positive therapeutic effect. 
Zhang R demonstrated the positive effects of TEAS in 
women undergoing IVF [26], but there were no compar- 
isons between TEAS and electro-acupuncture (EA). 

Thus, the primary purpose of this study is to explore 
whether there are any differences between EA and TEAS 
in increasing pregnancy rates in women undergoing IVF 
compared with conventional IVF. 

Methods/Design 

This study is designed as a multicenter, randomized, 
parallel-controlled, assessor- and statistician-blinded trial. 
Participants will be included from the following five 
hospitals: Affiliated Tongji Hospital, Union Hospital of 
Huazhong University of Science and Technology, Wuhan 
General Hospital of Guangzhou Military Command, Hubei 
Maternity and Child Care Hospital, and Renmin Hospital 
of Wuhan University. Each research center must be in strict 
accordance with the inclusion and exclusion criteria. 
The study will be conducted in the following sequence: 
patients will be enrolled after screening via the eligibility 
criteria, they will be randomized, they will undergo 
an approximate two-week treatment period, they will 
undergo a 40-week follow-up period, and assessment 
will follow. The research protocol has been approved by 
the Clinical Trial Ethics Committee of Tongji Medical 
College, Huazhong University of Science and Technol- 
ogy (approval number: (2012) (110)-1) and registered 
on the ClinicalTrials.gov Protocol Registration System 
(https://register.clinicaltrials.gov, ClinicalTrials.govID: NCT 
01608048). Written informed consent will be obtained from 
each participant. Patients will be recruited to join the study 
only once and will not receive any monetary compensation 
for study participation. 

Eligibility criteria 

Women presenting to the reproductive medicine center of 
the involved hospitals will be screened for fitness to 
undergo IVF. All of the women with an indication for IVF, 
such as tubal infertility, severe male factor infertility, 
severe endometriosis, unexplained infertility, immune 
infertility, and anovulatory infertility, will be informed 
of the study. 
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The inclusion criteria are the following: (1) infertile 
women <40 years of age undergoing a fresh IVF or intra- 
cytoplasmic sperm injection (ICSI) cycle; (2) who have a 
potentially lower success rate, which is defined as two or 
more previous unsuccessful ETs (fresh or frozen); (3) 
who are willing to sign an informed consent form indi- 
cating that they are aware of the investigational nature 
of this study, which is in keeping with the institutional 
policies; and (4) who are willing to return to the study 
site for visits. The inclusion criteria were necessary be- 
cause women who have experienced several unsuccessful 
OAs or ETs may easily accept randomization into this 
study, and adding TEAS or EA may significantly im- 
prove their clinical outcomes. 

The exclusion criteria are the following: (1) have major 
medical illnesses (such as stage III heart disease, severe 
hypertension, uncontrolled diabetes mellitus, positive 
HIV status, severe bleeding dyscrasias, etcetera) possibly 
precluding IVF or pregnancy; (2) have FSH levels greater 
than 20 IU/L; (3) have received donor eggs; (4) have cu- 
taneous lesions within the acupoint area; and (5) had 
previously participated in this study or previously under- 
gone acupuncture (in whatever modality) as infertility 
treatment. 

The withdrawal criteria are the following: (1) a patient 
is deemed unfit for the inclusion criteria; (2) early dis- 
continuation for any reason (for example, consent with- 
drawal, adverse events, and treatment failure); (3) the 
patient does not strictly abide by the intervention proto- 
col or uses other methods beyond the project that may 
affect pregnancy outcome; and (4) complete data missing 
for primary outcomes. 

Patients have the right to decline participation in the 
study, and they may withdraw their consent at any time. 
Their consent or refusal to consent will not affect their 
expected IVF intervention. 

Sample size 

Sample size calculation is based on the increased range 
of CPR from acupuncture as described in previous stud- 
ies (13% to 18% based on the following studies: Stener- 
Victorin, 17.6% [3]; Paulus, 16.2% [4]; Westergaard, 16% 
[7]; Dieterle, 18% [8]; and Sator-Katzenschlager, 13.5% 
[25]). Smith CA chose a conservative 7% estimate based 
on their previous study [27]. The increased range of clin- 
ical effects from TEAS compared with the control group 
was 13.4% to 20.7% [28]. Therefore, we estimated a 7% 
increase for the EA group and a 15% increase for the 
TEAS group compared with the control group. The pos- 
sible proportion of women with a clinical pregnancy for 
women with two or more cycle failures in the control 
group was 20% [27]. To detect differences using a pair- 
wise comparison method, the sample size should be 
1,850 according to optimum allocation (700 for the 



TEAS group, 700 for the EA group, and 450 for the con- 
trol group) using the Shieh-O'Brien approximation 
method assuming that alpha (two-sided) is 0.05, the 
overall power is 0.90, the power between the TEAS and 
EA groups is 0.80, and the power between the EA and 
control group is also 0.80. A total sample size of 2,220 
women (840 for the TEAS group, 840 for the EA group, 
and 540 for the control group) is required allowing for a 
20% loss due to canceled cycles or no ET. 

Recruitment strategies and enrollment 

A large number of infertile patients are currently seeking 
treatments at Chinese hospitals. Patients will be re- 
cruited mainly through advertisements placed via local 
media (television and newspaper) and recruitment post- 
ers in the reproductive center of the involved hospitals. 

Interested patients will be screened by specific re- 
searchers who are very familiar with the study inclusion 
and exclusion criteria. The participants will be clearly 
and comprehensively told about the trial in which they 
will be participating such as the interests they will ob- 
tain, potential risks, trial group settings, and possible in- 
terventions they will receive. Baseline characteristics 
such as age, infertility type and duration, IVF indication 
and history, history of smoking or drinking, history of 
exposure to radiotherapy or chemotherapy, history of 
pelvic inflammatory disease (PID) or endometriosis, and 
history of previous pelvic surgeries will be noted. Pa- 
tients who are willing to participate and meet the eligi- 
bility criteria will be introduced to the acupuncturist at 
the hospitals. 

Randomization and blinding 

Included patients will be randomly divided into three 
groups: the TEAS group (conventional IVF + TEAS), the 
EA group (conventional IVF + EA), and the control 
group (only conventional IVF). 

Fundamental characteristics of randomization include 
the inability of researchers to predict a patient's assign- 
ment and no assignment changes after randomization. 
The randomization sequence will be generated by a com- 
puterized random number generator using the simple- 
randomization method (Excel, Microsoft Office 2007). A 
'patient' database, which lists basic information such as 
patient name and contact details and a 'randomization' 
database, which contains data on patients who were regis- 
tered in the trial, along with their allocations, will be 
generated. The 'patients' database is accessible to any 
researcher, whereas the 'randomization' database is 
password-protected; thus, it will be accessible only by the 
principal investigator and a nominated computer techni- 
cian. Immediately before intervention, the acupuncturists 
will access the 'patients' database, type in the patient's 
name and details, and hit an icon to randomize the 
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patient. This act will lead to a dialog box asking the re- 
searcher to confirm that the patient is eligible. After 
the 'okay' button is pressed, patient information is auto 
matically sent to the randomization database, where 
randomization takes place [29]. Grouping information 
will subsequently be sent to the acupuncturists for 
TEAS or EA treatments. 

The assessor will assess the treatment outcome. The 
assessor will not be the acupuncture practitioner and 
will be blinded to the allocation results until the end of 
the study. The statistician will also be blinded to the 
concrete allocation until after the statistical analysis. The 
procedure will be performed with blinded staff as much 
as possible; however, the patients and the acupuncturists 
will not be blinded because the control group did not 
obtain sham TEAS or sham acupuncture. 

In vitro fertilization procedure 

All included patients then will start IVF cycles using the 
long GnRH agonist protocol beginning on day 21 of the 
menstrual cycle until human chorionic gonadotropin 
(hCG) injection. Controlled ovarian stimulation will be 
performed from day 2 or 3 of the subsequent cycle with 
urinary or recombinant gonadotropin, the dose of which 
is individualized based on the anticipated response. The 
ovarian response will be monitored with ultrasound, and 
E2 levels will be estimated. The hCG trigger will be 
given on the day when three or more developing follicles 
18 mm in size or larger are observed on transvaginal 
sonography. The total gonadotropin dose used to 
achieve the response as well as E2 levels on the day of 
hCG administration will be noted. Oocytes will be aspi- 
rated 36 h after hCG administration under transvaginal 
ultrasound guidance by experienced doctors. The ovar- 
ian response is defined as the number of oocytes ob- 
tained during the oocyte aspiration procedure. ET will 
be performed 72 h after oocyte aspiration. 

Acupuncture intervention(s) 

All of the participants will undergo traditional Chinese 
medicine (TCM) diagnosis. TCM diagnosis in the great 
majority of infertile patients is kidney and spleen defi- 
ciency, liver qi stagnation, dampness, or blood stasis, or 
multiple diagnoses. Therefore, acupoints for the TEAS 
and EA groups are chosen according to the TCM dia- 
lectical treatment principle and our former experimental 
results [30]. The main acupoints are bilateral Zusanli 
(ST36), Sanyinjiao (SP6) and Taichong (LR3) (Figure 1). 
ST36 is an important health care acupoint of the stom- 
ach meridian, which can enhance spleen and stomach 
function and help generate qi and blood. SP6 is the con- 
fluent acupoint of foot three (kidney, spleen and liver) 
yin meridians, which can supplement the three yins and 
can regulate qi and blood. LR3 is the liver meridian 



yuan-somce. acupoint, which can assist SP6 to soothe 
the liver and regulate qi and blood. Bilateral Taixi (KI3) 
will be added for patients with kidney deficiency, Hegu 
(LI4) will be added to assist Taichong (LR3) for patients 
with liver qi stagnation, and Fenglong (ST40) is for patients 
who have too much dampness in the body. Therefore, eight 
acupoints will be used for treating each patient. The com- 
bination of ST36, SP6 and LR3 can guarantee basic regula- 
tion of qi and blood throughout the body. Subsequent 
modification according to the syndrome differentiation 
meets the demand of the highlighted syndrome. 

The TEAS or EA groups will receive a conventional 
IVF procedure with the addition of TEAS or EA at acu- 
points. For the EA group, sterile, disposable needles 
made in Shanghai (China) will be used to a depth of 5 to 
20 mm in the selected acupoints after disinfection. The 
needles will be 25 to 50 mm in length and 0.3 mm in 
diameter. The qi sensation will be achieved by lifting 
and thrusting movements combined with needle twirling 
and rotation. Two homolateral acupuncture needles will 
be connected to form a circuit containing a HANS- 
100B stimulator (Nanjing Jisheng Company, China) for 
30 min. The TEAS group will use skin electrodes placed 
on acupoints instead of piercing the skin with needles. 
The TEAS or EA parameters are as follows: alternating 
2/100 Hz frequency wave, moderate 0.8 to 1.0 mA elec- 
trical current for EA, and 3 to 5 mA for TEAS with a 
30x30 mm skin electrode. 

TEAS or EA treatments will start from day 3 of men- 
struation in the ovarian stimulation cycle once every two 
or three days, 30 min each for more than two weeks 
until the day of ET. Women in the control group will re- 
ceive only the conventional IVF procedure. 

In total, two acupuncturists from each hospital with a 
minimum of two years of clinical experience will partici- 
pate in this process. Training in the treatment protocol, 
study intent or treatment aspirations, treatment record- 
ing, and an explanation of proposed future monitoring 
will be provided to the acupuncturists. 

Outcome measures 

The primary outcome measure is clinical pregnancy (con- 
firmed by ultrasound scan 5 to 6 weeks after ET demon- 
strating at least one gestational sac with fetal heart activity). 

Secondary outcome measures are live birth (defined as 
the delivery of one or more living infants, >20 weeks 
gestation or 400 g or more birth weight), number of oo- 
cytes retrieval (OCR) and the total gonadotropin dose 
used in the ovarian stimulation cycle. Ovarian responses 
are defined according to three categories: poor response, 
three or fewer OCR; average response, 4 to 15 OCR; 
hyper-response, more than 15 OCR. 

Clinical data will be collected from the IVF center da- 
tabases and from the patients by following up at 6 and 



Zheng et al. Trials 2014, 15:162 
http://www.trialsjournal.eom/content/15/1/162 



Page 5 of 7 




40 weeks after ET. Data on TEAS or EA safety as well as 
any adverse events will be collected from the practi- 
tioner treatment notes. 

Quality control 

To guarantee the study quality, all of the researchers will 
be required to attend all of the training classes and pass 
the training test. They must master all of the details of 
this trial before performing it. For instance, they must 
master using the randomization method and filling in 
the case report form (CRF). The acupuncturists should 
also master finding the correct points and manipulating 
the needles and electro-acupuncture apparatus. The as- 
sessors should master how to collect and input data ac- 
curately and completely. 

During the trial, all of the details including all adverse 
events such as broken needles, bleeding, hematomas, 
fainting, serious pain, and local infection will be recorded. 
Serious adverse events will be immediately reported to the 
principal investigator, and rescue procedures will be initi- 
ated immediately. 

To ensure trial quality, a clinical monitor designated 
by the principal investigator will verify all of the process 
details at regular intervals. Moreover, the monitor will 
check the authenticity of the data. 

Statistical analysis 

Baseline subject characteristics are described by descrip- 
tive analysis, and the balance among groups or subgroups 



was assessed by analysis of variance or ^ 2 -test. To assess 
effects of TEAS and EA, the ^-test will be applied to 
compare frequencies between groups such as the CPR and 
LBR, and analysis of variance will be performed to com- 
pare continuous parameters (gonadotropin dose for ex- 
ample) between the groups (a = 0.05). All of the analyses 
will be based on both an intention-to-treat analysis (ITT, 
with all randomized patients) and a treated-per-protocol 
analysis (TPP, with all randomized patients minus with- 
drawals). Missing patient data for those that dropped 
out of the study will be analyzed using the last observa- 
tion carried forward method. Patients with complete 
data missing for primary outcomes will be considered 
as a negative ITT pregnancy result and eliminated in 
the TPP analysis. 

Discussion 

IVF is an option for many infertile women, their fam- 
ilies and the public, but because of the relatively low 
success rate, high cost, and possible latent safety prob- 
lems, new therapies that can improve pregnancy out- 
comes are highly desirable. 

Acupuncture is a frequently used adjunctive therapy 
for many diseases. The application of acupuncture to 
IVF has attracted more doctors and patients. Based on 
the published data, this study will provide significant evi- 
dence for using a new method (TEAS) with IVF to im- 
prove reproductive outcomes. Although one trial [28] 
has already reported that TEAS significantly improved 
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the clinical outcome of ET, stimulus frequency, treat- 
ment courses or times can be further optimized. There- 
fore, with appropriate intervention times (from the time 
of COH to the day of ET), enough treatment courses 
(six or seven sessions), syndrome differentiation and 
treatment according to individual characteristics, TEAS 
may produce a pleasantly surprising result. 

In this protocol, we will select the intervention time 
from COH to ET, from day 3 of the ovarian stimulation 
cycle to the day of ET to obtain better results. Reasons for 
this are as follows: 1) the latest meta-analysis demon- 
strated that acupuncture at approximately the time of 
COH is the most suitable; 2) according to the studies of 
Paulus 2002 [4], Westergaard 2006 [7] and Zhang 2011 
[28], acupuncture on the day of ET can significantly im- 
prove the reproductive outcome of IVF/ICSI; and 3) 
correcting the state of infertility caused by long-term 
insufficiency or imbalance requires enough treatment 
courses. 

The control group was based on the fact that any sur- 
face stimulation at acupoints, such as acupressure, can 
cause a physiological reaction or effect [16]. Thus, the 
control group will not receive any sham TEAS or acu- 
puncture, and they are included mainly as a control 
group for providing a baseline pregnancy rate. To avoid 
the psychological placebo effect, every participant will be 
informed that the TEAS or EA treatments are safe but 
that procedure effectiveness is unknown. 

TEAS or EA frequency is an important issue for con- 
sideration. The alternating wave is the most frequently 
used wave in clinical acupuncture. Therefore, in this 
trial, we will determine an alternating wave with a rela- 
tively broad frequency range (2/100 Hz) for the TEAS or 
EA intervention. The electrical current is moderate at 
0.8 to 1.0 mA for EA and 3 to 5 mA for TEAS based on 
patient comfort and will not reach the sustain threshold 
but can obviously be perceived by the patients. 

Trial status 

This trial is currently preparing to recruit participants. 
The enrollment will begin on 1 May 2014 and is ex- 
pected to be completed before 1 May 2016. 

Abbreviations 

CAM: complementary and alternative medical; COH: controlled ovarian 
hyperstimulation; CPR: clinical pregnancy rate; CRF: case report form; 
EA: electro-acupuncture; ET: embryo transfer; FSH: follicle stimulating 
hormone; GnRH: gonadotropin-releasing hormone; hCG: human chorionic 
gonadotropin; ICSI: intracytoplasmic sperm injection; ITT: intention-to-treat 
analysis; IVF-ET: in vitro fertilization-embryo transfer; LBR: live birth rate; 
OA: oocyte aspiration; OCR: oocytes retrieval; PID: pelvic inflammatory 
disease; RCTs: randomized controlled trials; TCM: traditional Chinese 
medicine; TEAS: transcutaneous electrical acupoint stimulation; TPP: 
treated-per-protocol analysis. 

Competing interests 

The authors declare that they have no competing interests. 



Authors' contributions 

CHZ, JZ, JW, and MMZ all contributed to developing the study protocol. CHZ 
drafted the manuscript, and all of the authors contributed to writing of the 
manuscript. All authors read and approved the final version. 



Acknowledgements 

This work is supported by grants from the National Natural Science 
Foundation of China (No. 81202757), the Specialized Research Fund for 
Doctoral Programs of the Higher Education of China (No. 20100142120039), 
and the Fundamental Research Funds for the Central Universities (HUST: 
NO.2012QN180). 

Author details 

'institute of Integrated Traditional Chinese and Western Medicine, Tongji 
Hospital, Tongji Medical College, Huazhong University of Science and 
Technology, 1095 Jiefang Avenue, Wuhan, Hubei 430030, China. 
Reproductive Medical Center, Wuhan General Hospital of Guangzhou 
Military Command, 627 Wuluo Road, Wuhan, Hubei 430070, China, 
department of Epidemiology and Biostatistics, School of Public Health, 
Tongji Medical College, Huazhong University of Science and Technology, 13 
Hangkong Road, Wuhan, Hubei 430030, China. 

Received: 13 November 2013 Accepted: 25 April 2014 
Published: 9 May 2014 

References 

1. Xiong M, Zhang H, Jin I, Ai J, Huang Z, Zhu G: Association of controlled 
ovarian hyperstimulation treatment with down-regulation of key 
regulators involved in embryonic implantation in mice. J Huazhong 
Univ Sci Technol [Med Sci] 201 1, 31:535-542. 

2. Engmann L, DILulgi A, Schmidt D, Nulsen J, Maier D, Benadiva C: The use of 
gonadotropin-releasing hormone (GnRH) agonist to induce oocyte 
maturation after cotreatment with GnRH antagonist in high-risk 
patients undergoing in vitro fertilization prevents the risk of ovarian 
hyperstimulation syndrome: a prospective randomized controlled study. 
Fertil Steril 2008, 89:84-91 . 

3. Stener-Victorln E, Waldenstrom U, Nilsson L, Wlkland M, Janson PO: 
A prospective randomized study of electro-acupuncture versus 
alfentanil as anaesthesia during oocyte aspiration in in-vitro fertilization. 
Hum Reprod 1999, 14:2480-2484. 

4. Paulus WE, Zhang M, Strehler E, El-Danasouri I, Sterzik K: Influence of 
acupuncture on the pregnancy rate in patients who undergo assisted 
reproduction therapy. Fertil Steril 2002, 77:721-724. 

5. Paulus WE, Zhang M, Strehler E, Seybold B, Sterzik K: Placebo-controlled 
trial acupuncture effects in assisted reproductive therapy. Hum Reprod 
2003, 1 8:S1 8. 

6. Smith C, Coyle M, Norman RJ: Influence of acupuncture stimulation on 
pregnancy rates for women undergoing embryo transfer. Fertil Steril 
2006, 85:1352-1358. 

7. Westergaard LG, Mao Q, Krogslund M, Sandrini S, Lenz S, Grinsted J: 
Acupuncture on the day of embryo transfer significantly improves the 
reproductive outcome in infertile women: a prospective, randomized 
trial. Fertil Steril 2006, 85:1341-1346. 

8. Dieterle S, Ying G, Hatzmann W, Neuer A: Effect of acupuncture on the 
outcome of in vitro fertilization and intracytoplasmic sperm injection: 
a randomized, prospective, controlled clinical study. Fertil Steril 2006, 
85:1347-1351. 

9. Benson M, Elkind-Hirsch KE, Theall A, Fong K, Hogan RB, Scott RT: Impact of 
acupuncture before and after embryo transfer on the outcome of 

in vitro fertilization cycles: a prospective single blind randomized study. 
Fertil Steril 2006, 865135. 

10. Craig LB, Criniti AR, Hansen KR, Marshall LA, Soules MR: Acupuncture 
lowers pregnancy rates when performed before and after embryo 
transfer. Fertil Steril 2007, 88(Suppl 1):S40. 

11. Cui W, Sun W, Liu L, Wen J: Study of the effect of electro-acupuncture 
treatment on the patients' undergoing in vitro-fertilization and embryo 
transfer. Chin Matern Child Health 2007, 22:3403-3405. 

12. Fratterelli JL, Leondlres MR, Fong K, Theall A, Locatelll S, Scott RT: Laser 
acupuncture before and after embryo transfer improves art delivery 
rates: results of a prospective randomized double-blinded placebo 



Zheng et al. Trials 2014, 15:162 Page 7 of 7 

http://www.trialsjournal.eom/content/15/1/162 



13. 



14. 



15. 



16. 



17. 



19. 



20. 



22. 



23. 



24. 



25. 



26. 



27. 



28. 



29. 
30. 



controlled five-armed trial involving 1000 patients. Fertil Steril 2008, 
90(Suppl 1)5105. 

Chen J, Liu LL, Cui W, Sun W: Effects of electroacupuncture on in vitro 

fertilization-embryo transfer (IVF-ET) of patients with poor ovarian 

response. Zhongguo Zhen Jiu 2009, 29:775-779. 

Domar AD, Meshay I, Kelliher J, Alper M, Powers RD: The impact of 

acupuncture on in vitro fertilization outcome. Fertil Steril 2009, 91:723-726. 

Ho M, Huang LC, Chang YY, Chen HY, Chang WC, Yang TC, Tsai HD: 

Electroacupuncture reduces uterine artery blood flow impedance in 

infertile women. Taiwan J Obstet Gynecol 2009, 48:148-151. 

So EW, Ng EH, Wong YY, Lau EY, Yeung WS, Ho PC: A randomized double 

blind comparison of real and placebo acupuncture in IVF treatment. 

Hum Reprod 2009, 24:341-348. 

So EW, Ng EH, Wong YY, Yeung WS, Ho PC: Acupuncture for frozen-thawed 
embryo transfer cycles: a double-blind randomized controlled trial. 

Reprod Biomed Online 2010, 20:814-821. 

Andersen D, Lossl K, Nyboe Andersen A, Furbringer J, Bach H, Simonsen J, 
Larsen EC: Acupuncture on the day of embryo transfer: a randomized 
controlled trial of 635 patients. Reprod Biomed Online 2010, 21:366-372. 
Madaschi C, Braga DP, Figueira Rde C, laconelli A Jr, Borges E Jr: Effect of 
acupuncture on assisted reproduction treatment outcomes. Acupunct 
Med 2010, 28:180-184. 

Arnold! M, Diaferial D, Corbucci MG, De LL: The role of acupuncture in 
patients at unfavourable reproductive prognosis in IVF: a prospective 
randomised study. In Abstracts of the 26th Annual Meeting of ESHRE. Rome, 
Italy: ESHRE: 20101257. 

Moy I, Milad MP, Barnes R, Conflno E, Kazer RR, Zhang X: Randomized 
controlled trial: effects of acupuncture on pregnancy rates in women 
undergoing in vitro fertilization. Fertil Steril 201 1, 95:583-587. 
Cui W, Li J, Sun W, Wen J: Effect of electroacupuncture on oocyte quality 
and pregnancy for patients with PCOS undergoing in vitro fertilization 
and embryo transfervitro fertilization and embryo transfer. Zhongguo 
Zhen Jiu 2011, 31:687-691. 

Stener-Vlctorin E, Waldenstrom U, Wikland M, Nilsson L, Hagglund L, 
Lundeberg T: Electro-acupuncture as a peroperative analgesic method 
and its effects on implantation rate and neuropeptide Y concentrations 
in follicular fluid. Hum Reprod 2003, 18:1454-1460. 
Humaidan P, Stener-Victorln E: Pain relief during oocyte retrieval with a 
new short duration electro-acupuncture technique-an alternative to 
conventional analgesic methods. Hum Reprod 2004, 19:1367-1372. 
Sator-Katzenschlager SM, Wolfler MM, Kozek-Langenecker SA, Sator K, 
Sator PG, Li B, Heinze G, Sator MO: Auricular electro-acupuncture as an 
additional perioperative analgesic method during oocyte aspiration in 
IVF treatment. Hum Reprod 2006, 21:21 14-2120. 
Zheng CH, Zhang MM, Huang GY, Wang W: The role of acupuncture in 
assisted reproductive technology. Evid Based Complement Alternat Med 
2012, 2012:543924. 

Smith CA, Lacey S, Chapman M, Ratcliffe J, Norman RJ, Johnson N, Sacks G, 
Lyttleton J, Boothroyd C: Acupuncture to improve live birth rates for 
women undergoing in vitro fertilization: a protocol for a randomized 
controlled trial. Trials 2012, 13:60. 

Zhang R, Feng XJ, Guan Q, Cui W, Zheng Y, Sun W, Han JS: Increase of success 
rate for women undergoing embryo transfer by transcutaneous electrical 
acupoint stimulation: a prospective randomized placebo-controlled study. 

Fertil Steril 201 1,96:912-916. 

Vlckers AJ: How to randomize. J Soc Integr Oncol 2006, 4:194-198. 
Huang GY, Zheng CH, Wu YX, Wang W: Involvement of connexin 43 
in the acupuncture effect of improving rat blastocyst implantation. 

Fert/7 Steril 2010, 93:1 715-1 71 7. 



doi:1 0.1 1 8671 745-621 5-1 5-1 62 

Cite this article as: Zheng et al:. The effect of transcutaneous electrical 
acupoint stimulation on pregnancy rates in women undergoing in vitro 
fertilization: a study protocol for a randomized controlled trial. Trials 
2014 15:162. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at 
www. biomedcentra I .com/su bmit 



o 



BioMed Central 



